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AMENDMENTS TO THE CLAIMS 

This listing of the claims will replace all prior versions of claims in th e application. 
y sting of Claims: 





lylQnended) "A semiconductor structure for light ejnitting devices 
that can emit in the red to ultraviolet portion of the electromagnetic spectrum, said structure 
comprisuig: 

a silicon carbide substrate; 
a conductive bTifTetlaya:! 

a first n-type cladding layer of Al:Ji3yGai.x-yN, whei^ 0 ^ x < 1 and 0 5 y < I and (x -l- 

a second n-type cladding layer of AJxInyGai-x-yN, where 0 < x S 1 and 0 :^ y < 1 and (x 
-I- y) ^ 1, wherein said second n-type cladding layer is further characterized by the substantial 
absence of magnesium; 

m active layer of Al^InyGai.x.yN, where 0 < x < 1 and 0 < y ^ 1 and (x + y) £ 1, 
wherein said active layer is n-typc and is positioned between said first n-typc cladding layer 
and said second n-type cladding layer; and 

a p--typc layer of a Group HI nitride, wherein said second n-type cladding layer is 
positioned between said p-type layer and said active layer; 

wlrecein_said. first n-tvpe cladding layer has a first surface in contact widi said 
conductive buffedaycr and a second smrface in contact with said active laver i 

wherein said first and second n-type cladding layers have respective bandgaps that are 
each larger than the bandgap of said active layer. 
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Claim 2 (original) A gemiconductor structure according to Claim I, wherein said 
active layer has a first surface and a second surface, said first aurface of said active layer 
being in contact with sai d iSrst n-^ype cladding layer and said second surface of said active 
layer beijig in contact with said second n-type cladding layer, 

Claijtn 3 (original) A gemico.nductor structure according to Claim I, wherein said 
second te-type cladding layer has a first surface and a second surface, said first surface of said 
second n-type cladding layer being in contact with said active layer, and said second surface 
of said second !>-type cladding layer being in contact with said p-type layer, wherein the 
composition of said second n-type cladding layer is progressively graded such that the crystal 
lattice at said ftrst surface of $aid second n-type cladding layer more closely matches die 
crystal lattice of said active layer, and the crystal lattice at said second surface of said second 
n-type cladding layer more closely matches the crystal lattice of said p-type layer. 

Claim 4 (original) A semiconductor structure according to Claim 1, wherein said p- 
type layer is in contact with said second n-type cladding layer, opposite said active layer. 

Claim 5 (original) A semiconductor structure according to Claim 1, wherein said 
second n-type cladding layer consists essentially of AlxGavxN, where 0 < x < 1. 

Claim 6 (original) A semiconductor structure accorfing to Claim 1, wherein said 
active layer consists essentially of InyGauyN, where 0 < y < 1. 

Claim 7 (original) A semiconductor structure according to Claim 1, wherein said p- 
type layer is magnesiiun-dopcd galliiun nitride. 
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Claim 8 (origmal) A semiccmductor slnicture accordmg to Claim 7, wherein said 
second rH:ypc cladding layer is thick cnougli to deter migration of magnesium from said p- 
type layer to said active layer, yet thin enough to facilitate recombination m said active layer^ 

Claim 9 (original) A semiconductor structure according to Claim 1, wherein said p- 
type layer is indium nitride. 

Claim 1.0 (original) A semiconductor stmctiurc according to Claim. 1 y wherein said 
typc layer is InxGai.xH where 0 < x < 1. 

Claim 1 1 (original) A seniiconductor structure according to Claim 1, wherein said p- 
type layer comprises a superlattji ce formed from a plurality of Group m nitride layers selected 
from the group consisting of gallimn nitride, indium nitride, and InxGai.;cN, where 0 < x < L 

Claim 12 (original) A semiconductor striiCture according to Claim 1 U wherein said 
supcrlatticc is formed from alternatin g layers of two Group IE mtridc layers selected from tlic 
group consisting of gallium nitride, indium nitride, and hixGai^N, where 0 < x < L 

Claim 13 (original) A semiconductor structure according to Claim I, flurtlicr 
comprising a tliird n-"type layer of Al^InyGai^^^yN, where 0 < x ^ 1 and 0 < y < 1 and (x + y) < 
1, wherein said third n-type layer is positioned between said second n-type cladding layer and 
staid p-typc layer. 

Claim 14 (original) A semiconductor strucUire according to Claim 13, wherein said 
tbij-d n-type layer has a first surface and a second surfecc, said first surface of said third n-typc 
layer being in contact with said p-type layer and said second surface of said third n-type layer 
being in contact with said second n-typc cladding layer. 
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Claim 15 (canceled). 

Claim 16 (currently amended) A semiconductor structure accordmg to Claim 1 Glfii-m 
further comprising discrete crystal portions selected fir>m the group coD sisting of gallium 
nitiide and indium galliTim nitride, said discrete crystal portions positioned between said first 
n4'ype cladding layer and said fliIioQi>Qflf bi€ le substrat e conductive buffer layer, said discrete 
crystal portions being present in an amount sufficient to reduce tlie barrier between said first 
n-type cladding layer and said stlioe n oarbid e nabfltrat e conductive buffer layer , but less than 
an amount that would detrimentally affect ttxc function of any resuhing light emitting device 
formed on sai d silicon carbide substrate. 

Claim 17 (canceled). 

Claim 1 8 (Currently Amended) A semiconductor structure according to eiaim-l^ 
Claim. 16, wherein said conductive buffer layer has a jBrst surface and a second surface, said 
first surface of said conductive buffer layer being in contact with said silicon carbide substrate 
and said second surface of aaid conductive buffer layer being in contact with said first n-typc 
cladding layer. 

Claim 19 (Currently Amended) A semiconductor structiure according to Claim 17 
Claim 16, wherein said conductive buffer layer consists essentially of alumimuTi gallium 
nitride ha.ving the formula AlxGai.xN, where 0 < x < 1 . 
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Claim 20 (Currently Amended) A semiconductor structure according to ClDj.nil7 
Claiin 16. further comprising an n-type ti-ansition layer of a Group in nitride, said transition 
layer being positioned between said conductive buffer layer and said first n-type cladding 
layer. 

Claim 21 (Currently Amended) A semconductor stnicUvre according to Claim 17 
Claim 16, further comprising discrete crystal portions selected from the group consisting of 
galUmn nilxide and indium gallium nitride, said discrete crystal portions positioned between 
said conductive buffer layer and said silicon carbide substrate, said discrete crystal portions 
being present in an amount sufficient to reduce the barrier between said conductive buffer 
layer and said silicon carbide substrate, but less than an amount that would detrimentally 
affect die function of any resulting light emitting device formed on said siUcon carbide 
substrate. 

Claim 22 (Wididrawn) A semiconductor stmcture for liglit emitting devices that can 
emit in the red to ultraviolet portion of the electromagnetic spectrum, said structure 
comprising: 

an n-type single crystal silieon carbide substrate of a polytype selected from the group 
consisting of 3C, 4H, 6H, and 15R; 

a p-type layer formed of at least one Group III nitride selected from tlie group 
consisting of gallium nitride, indiiun nitride, and hixGai-xN, where 0 < x < 1 ; 

an active layer of AlxInyGai.x.yN, where 0 < x < I and 0 < y < 1 and (x -t- y) < I, 
wherein said active layer is n-type and is positioned between said silicon carbide substrate and 
said p-typc la.ycr; 

a first n-type cladding layer of AlxItiyGai.x-yN, where 0 < x < 1 and 0 < y < 1 and (x + 
y) < 1, wherein said first n-typc cladding layer is positioned between said silicon carbide 
substrate and said active layer; 
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a second ii-typo cladding layer of AlxInyGai-x-yN, where 0 < x < 1 and 0 < y < 1 and (x 
+ y) £ 1* wherem said second n-type cladding layer is posttioixed between said active layer 
and said p-type layer; 

wherein said first and second n-type cladding layers have respective bandgaps tliat arc 
each larger than the baodgap of sai d active layer. 

Claim 23 (Wltlidrawn) A sejiuconductor slructure according to Claim 22, wherein 
saj.d first ji-type cladding layer has a first surface aad a second surface, said first surface of 
said fii^t n-type cladding layer being in contact with said silicon carbide substrate, and said 
second surface of said first n-type cladding layer being in contact with said active layer, 
wherein the compositj on of said first n-type cladding layer is progressively graded such tliat 
the crystal lattice at said first surface of said first n-type cladding layer moi-e closely matches 
the crystal lattice of said silicon carbide, and the crystal lattice at said second surface of said 
firat n-type cladding layer more closely matches th e crystal lattice of said active layei\ 

Claim 24 (Withdrawn) A semiconductor structure according to Claim 22, wherein 
said second n-type cladding layer has a first surface and a second surface, said first surface of 
said second n-type cladding layer being in contact with said active layer, and said second 
surface of said second n-type cladding layer being in contact with said p-type layer, whereiti 
the composition of said second n-type cladtoi.g layer is progressively graded such that tlae 
crystal lattice at said first surface of said second n-type cladding layer more closely matches 
the crystal lattice of said active layer, and the crystal lattice at said second surface of said 
second n-type cladding layer more closely matches th e crystal lattice of said p-type layer. 

Qaim 25 (Withdrawn) A sejuiconductor structure according to Claim 22, wherein 
said p-type layer is magnesium-doped gallium nitride. 
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Claim 26 (Withdrawn) A semiconductor structure according to Claim 25, wherein 
said second n-typc cladding layer is thick enough to deter migration of m agnesium firom said 
p-type layer to said active layer, yet thin enough to facilitate recombination in the active layer. 

Claim 27 (Withdrawn) A semiconductor structure according to Claim 22, wherein 
said p-type layer comprises a superlatticc formed from altertxating layers of two Group IE 
nitride layers selected from the ©t>up consisting of gallium nitride, indium nitride, and Jjx^Ga\. 
where 0<x<l. 

Claim 28 (Withdrawn) A semiconductor structure according to Claitn 22, further 
comprising a third n-typc layer of AlxIiiyGa^xryN, where 0 < x < 1 and 0 < y < 1 and (x + y) < 
1^ wherein said third n-type layer is positioned between said second n-typc cladding layer and 
said P"type layer. 

Claim 29 (Withdrawn) A semiconductor structure according to Claim 22, wherein 
said tliird n-typc layer has a first surface and a second surface, said fibrst surface of said third 
n-type layer being in contact with said p-type layer and said second surface of said third n- 
type layer being in contact with said second n-type cladding layer. 

Claim 30 (Withchawn) A semiconductor device according to Claim 22, further 
comprising a conductive buffer layer consisting essentially of aluminum gallium nitride 
having the foimula AlxGai .^^N, where 0 < x < 1, said conductive buffer layer positioned 
between said silicon carbide substrate and said first n-type cladding layer. 
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Claitn 31 (Withdrawn) A seroi conductor structure according to Claim 30, fiuilicr 
comprismg an n-type transition layer of a Group ni nitride, said transition layer being 
positioned between said conductive buffer layer and said first n-type cladding layer, and 
having the saine conductivity type as said firat n-type cladding la)^r. 



Claim 32 (Withdrawn) A semiconductor structure according to Claim 22, further 
comprising discrete crystal portions selected from the group consisting of gallium ni tride and 
indiimi gallium nitride, said discrete ciystal pojtions positioned between said first n-type 
cladding layer and said silicon carbide substrate, said discrete crystal portions being present in 
an amount sufficient to reduce the barrier between said first n-type cladding layer and $aid 
silicon carbide substrate, but less tlian an amount that would detrimentally affect the function 
of any resulting light emitting device formed on said sili con carbide substrate. 
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